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"NOTICE:   When Government or other drawings, specifications or 

other data are used for any  purpose other than in  connection with 

a definitely related Government  procurement operation, the U.S. 

Government  .hereby  incurs no     responsibility, nor  any obligation 

whatsoever and the fact that the Government may have formulated, 

furnished, or in any way supplied the said drawings, specification» 

or other data  it not to be regarded by  implication  or otherwise as 

in any manner licensing the holder or any other person or corpora- 

tion, or conveying any  rights or  permission to manufacture, use or 

sell  any  patented invention that  nay in any way be related thereto.* 
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CONFIDENTIAL 
UNITED STATES AHMI INPAHTRY  BOAJtl) 

Port Bennlng, Georgia 

1.     (U)    AUTHORITY. 

a*    JJ.rcctJTe.     Ltr, ATDS?-5 471/74 (24 Apr 59), Iiq USCONARC, 
2A Apr  l^Wi^Butjocli     "Hifaluütion of Caliber  .JO Duplex Aainwnition." 

b.     Vyiyttmo, .Jto determine  the comparativa suitability for Army 
use  of  duplex aümaanitien  with atar.dard annunition and  to aacertaiu whether 
any  substantial  comtat advaiiteee noull ba   aaourad through subatitn-ion of 
duplex loads for oonvent.iona.1  ainpla bullet  loads. 

c* Scope, Tke United States Army Infantry Board aonductei the 
temperate phase of this project. So airhome or arctic tsetine will 1» 
conducted. 

lEKCES.     (See Annex V.) 

3.    (U)    MSgRIPTIOa OF M^ySR^L. 

a*   Teat.   Cfctajidfift, «».n^c^a .30 (pupiaxjj Ws »T a!>aou, 
JimT%Xiit*£IKr  n.-femm  to as  th» Xa»* itovt,   contains  t\fb  copper-plated lead 
proJBOtilas,  «aoh  uaighl&g 96  graiiu ,  loaded in tanüeni.     The ctirtrid^s con- 
Wh» 54.5 gr»ln» of WC 852 povder.    When fired froa a atandord Ml rifl*., 
tho frwt prujaotUe achl«T«a a umaals velocity of epproxitaately t''5 i?««t/ 
aatxwwl ud   ttin  retix projectile  achieves & muzals velocity  of approiime-tely 
i-'iOH ^««t/eecaM** L trpon firi^f, the front and rear projectiles ebould pro- 
vide controlled diaperalon chanictariäwd hy eji acotiratc front projaotile 
which etrlKeo  on  the  point  of  jiffl and a displiiced rear  projectile whicb 

i ehtiuld fail in a rancon circular pattorn arounl the point of tapact of th*» 
front projectll«... The displacement of the rear projactlle aw&v from the 
point  of impact  oT the  frcrt   projectile  is  obtained hy Jj-icliniog lha heel 
plane of the rear p."i!ectile nt an angle  (Annex C-l .-ind 2). 

b.    Control.    Cartrid£Sj Ball, Cal  .30, K?, hereinafter referred 
to as  the  controi  item,   IB   the ttwidard Ml  rifle cartridge  (Annex C-l and  2) 
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A.     (C)    fljtiJKüHüUKp. 

a. HiOjjiCr üAU'ü ia jr. orfpaiitbd. and conoortad effort oy a iwmber 
of knay n^enciea to   tmpro/s the  Oümtat  iieTforma.nae of  ths aan-rifle  comiii- 
nation.     Ths  3ALVÜ   [«■ngram  ia  conceraad with erüiancliu; the  läiTectlveneas  of 
the Infantry vi£l«u»a by incvtaalne hiü hit prutabilltj.    One of the primaiy 
teotirLtiuea  proposed for oooating this ohfuio« of hittlr« is  the usie of mul- 
tiple  projectilaa- 

b. Tho Operatiüna Ibasarcii Office,  'She JaH;.a Hopkins Unlveraity, 
oomiüenced  jt'-dien  in  135^  Wich gave rise  to   Project  SALVO,     The  OHO 
atudiea and ^n^tSfidsd lirina  oeata are   too detailed and vclaminous  to b» 
laeci-ibod in tiiia baoJCeärguadj   hLiwevcr,   they «re  thoroughly  revJowBd in 
i-afe.-euoe Sß,    üh«  latest field experiment conducted by OHCi ia deaaribod 
in detail in reiejaivce M.    Briaily,  this field experiiaent  was conducted 
Uflag  elj:  typea  of t«ßt aoaiuiution which  tticiuded  üalibej;  .JO,   M2,   balli 
caliboi-  .JO,   auplex;   calibar  .JO,   tripluxj   oalloar 22-Q6,  ball)   oalibar 
ii;-lj6,   dupla^i   and 12 gaurie,   4A-J2,   fleohettas.     Upoti ooapletion of this 
experlnent, OMJ oonoluctod that aa a combat lead the  .30 caliber daplei 
tuiin.   ia sigi.iiioaiitij- suwsrlor to the presant   .JO oalib«r ballet and j»com- 
EBiited that  .j/J caiib'ir aupli^x i-oundu be prooured for user vest prior to 
poeEiulo adoption and that these rounds be fired from the 03 lasuo rifle 
(Kl or KL/,).    Other concluaionfl and njoojaaendaticnB relating to further 
efforta in Hie SiLVO pru^raa ai« fo-jnd in ref«re:ice 21. 

5'    (Q)    SUMifeift 
(Duplex),  was  taated 1 
those  of th(  atandaid  Cart: 
whether atiy aubatantial cuevbat 

' TiiiaT  ^Uld'a.     The  CartridtfJ,  Ball,   Caliber  .JO 
(let;ir:..inQ Its churacteTlBtloe and Qompare theia with 

.1,  Cal.   .JO,  K2,  and to detonoino 
itage would be aocurad throu^i the aub- 

Btitution ot duplex  loads for coriuentionaJ   einöle  bullet  loada.     Applicable 
portiovia of thu plan of teat for Project 2Ö12, Bv^luation of lUiÜO T.6äm 
Duplex Aamuiution (ref 6,  Annex D),  were  uaed  in the  conduct   of this «valua- 

The teal aiid «nitrol  itenis  are  iXJitpar-ii 

(i) Kfft'cts on weapon functioning. 

(2) Perfoniittiioe nnd»r uti-terce oonditic 

(J) Bffsets on organizational mrifllÄ 

(4) BoliabiUiiy. 

i t^ege  reßpt>ct&i 

(C)    .Pcaitioti diaclosiog t 
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o. The control itw is xypariM! 
test itam in acourucy imder i.v^id firing a 
separat* battle aigtit eettimj £cee each Jteii. 

d,     Tha  oontrol  Item Is  au.jHu'lor to  the   teat  item in aoewraey  at 
known diEitance  rari^fes in ixoess of JÜO yaJde. 

a. ©is teat ittn» la suparior tc the oontrol item in tj-ansition 
/'irlog and field i'irtng uiidar simuLiteo cofflbat conditions in total pro- 
jectile hita per i-ounda fixed. 

(l)    The olroLQar llaperaion of ti 
evenly dlstributsd armmd tb.» oentsr of irapaat 

(^) Tbe rield flr-.ng tedmiiiUe of adJuBting alMed rifle fir» 
by cbaarvHtioß of the strike of the tiullet ia extremsly ditfioult wltii the 
teat itoffl. At aost langwa it 1« difficult to differentiate Lotweaa front 
arüi rear pro.-jev'tila  «triitea. 

Lriug and in fjslij flri.ag undsr BlwuLated 
luBiüer Of the targets nit by the teat Item 
.ie of the test iteai. 

(3) In traneition 
cüdÜJat ooaditioiifl, a s'ibatantiö.: 
we^a hit only by the rear pro.jüi 

6.   (c)  Riscussjcaj.   ■ 
a.    fbrn test itea did not produon a subatantiAl lffijirtnr«i»at in 

hit prol>»biiiiy over the aoiurol itoJi    In Teat tir C, .ixenex A, "Tranaltion 
Firing." the control Item prodiicöd a 4-9 par cent gain in target» ölt per 
rovmda flrod aüd la T»at Tir 7, Annex 4,   "Field Plring Vnä»r SHuiMlated 
Combat Coaditlone," the control l.tmi produced a 1.0 per cent gain In targatB 
hit pttr rounds fired- 

t. The fsllurs of the test Ites 
ment in hit probability over thi oontJXJl 
factu detei'ffiinud in this «valuation. 

(Jj laa oonBidurt'ola drop in the trajeotcwy of the laad round 
ut iisngea grsator than JOO yawiö U sich that a fii^r cannot cffBCtivel^r u«e 
hold-off at  theee  ran«ee   (Teat  ilr b,  Anna»; A). 

(2)    Tho front projtKtlift of the tsat ilam Is not as aocurate 
as th<= projeotile of the oontroJ   itaa i.han firing- each typa itec; vlth a, 
aaparate battle «ight Betting (Teel Kr b. Annex k). 
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..      ii   UM   :■■.'■   ... til ■    *..-.    I   ri   .''■-"■ and the  control  tte» 

«era ^oaparai-lß   in. w ■ 'i   . ■ ■■   ■.■..'■  fixiai    ulth ftppa   BPia%e bettle aigl'"''. 
aettinga, an increaee in flit  pnatuttüli^y mtrib'jtahlG to  singlü rear pro- 
jactils hits Tculd be expested.     In moat combat gitiiatlona «here the acsurac/ 
Uf aimtjl i'ir'.- U dugraded, an ovan g.-natsr ljiijjr<w«jient Hi hit protiabllity 
would result   by tiia subatitutloii of duplex  loads for sJngli* bullet  loada. 

•.i 7.   (c)   coacuiü.:0;.3. .    /-,; .     rf-^"-  '■-■•*,'*-■■--' 
i Lit.    --   ■r--r ■ ■ .~:7TT"-f>*■ ' I ■ 

■* '   ju--Jhe   Cai-tix-iigei  DgHt Cal,     50   (Dupleit).   ie not  euitaale for 
Araiy t 

ütaxitial i;omi;ai 
-.•. 5 ■' 

•«k.  The   suDötitution of duplex loada for oonvantlonal alnglv 
Lullet   laads  should  offei" a aubutantial  '.-.onbal advantage upon MiaTOti« 
of the major defic-.enclea. It* 

Ö-    (C)     »gOüMMFUDATldi.'a.     ft   lo rp-r--tended tl»t devBlopmBtrt ^a oon- 
tinued to p^-vida aik ioipruuHd duplex   lead   fop ti» Cartridge,  Bail,   Cal.   .30, 
M2,   daei^aed to  Oon-e-it  the  dsfieieiWlVB   Hsted  in Annex B and  sufficient 
quantities  bo  flurniaiidd to  thp DS  Army  Infantry Board for further teat. 

A. Hetalls  of  Teat 
B. Deflfii'snnifto and 

äufc-gea'-ed HodtTl" 
C. Hiotogr&pha and Cl 
0.     ttefsreü-ea 

H^^^r^ 
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iJJHEX A   -  DÜTMkJ OP Tfeisa' 

Bflport of  Project Kr 2&5J 

r»Bt Kr i. RnraiCj.!. t 

thj ui , 
!  and  cotnpas-e   the  phyaioal  rämmcter- 

apwctad 
component 
Available 

(U)     ^TtfCKjj.     Ten rmnds  of   the test  and  oontxwl iteaii  war«  In- 
wei.(;hed  a-'J,  iE*aGiii«l.     TheRp-  rouhd«  wer«   than  din BOO sab 1*1  and 

i (projt'Otl lea, prepftllWlt und oaae)  were  nelshed aid msaaur^d. 
data wag Etudled anl approjiriate  photographs  mada Of the  te^t 

■1   iteme  tA»MJ, C-l ai^,  2). 

»a». 

R-o,l.-.tlle Pro^ellimt Caee 

TBBt   ItMl 36.1 (?ront) 
%.4 (B.«r) 

53.6 190.0 

Control It^ft I».9 46.0 200.7 

gmanaiox^: 

L-;"l:^"--,iJ ■ 

;.69e {proiit; 
).6e0 (fear) 

CantjTol Itam 

(2)    Diameter  (ITTC!« 

Test  Item 

Oontrol Item 
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■ ■ -■vi':ci ii&. 

1.    fo)   Kritgo^. 
„ .;.-.,■■.    -11   tilu   test  en 

To  äti-vöi air^  z::i   co:.i...in;  tun  Bami^u tomitio  Cire 
i aontxol itviGiü aüd to deterwine the rear (iro- 

to  wob i a ir 
at  1U0 ya: 

d. 'rtie pr&oedure Ijetad fcn a, b, 
("A" tar^t) uiid 'iOü yöord« ["B" taxgot) wi 
proosd^iu MLS ropQitfed with tUo **w»t itam 
increased tr. 12" 12' (the "i" and "B" V-. 
etoti Carol' fllfl total of JO rounds with 
In !0 roucd shvt gro«pö) stt eacii rangg. 

e. The hoi'ltunr.ai iuid verti.-nl ü 
were reconlud with the fi-ont aiid rear jtcoj 
rucoi'dud aeparataly. Ths IBBXIWMI spreiid, 
vei-e computed for the teat and acntrol ite 
the  front and rear JJ.-CJO  IIIBQ oi'  thp  tent 

3.    (c) 

*au repeated at }tX) yards 
.th ths Control itam.    The äama 

Kcept that the tartret Bize wae 
I'-j-eyes ■were atlll used) and 
aacti of thrfa rifles  (not i"ir«d 

sidiiiatea of a,   C.   •«   and d 
ctile hits of the teat item 
■jan  radii and  contera of indict 
a with separate coaputatloxi for 

Ite» Uan^» ■B" . KB HV m 
■imt 1Ü0 yd n-oa,t    z .04' Frant    4,^' IVont    6-12' front    6.96'   1 

»Itoar      -^ 40' 84ar    16.34' Sear    18.24' Bear    21.24M 

Control 100 y 6e" 4.00- q&t* 5-76' | 

Taat !i«rv S'rwt    7 .^6H PteBt- 19.44" Front 22.6Ö-* front 26.16" j 
-Iteaj-    2; RÄ" fear    €ü.00H H6ar   65.7?" itear    66.09' 

Vou&ssi loe jd -04" '?.ü0" M-W 19-5«' 

JVoTit 1i i?" »»ai 37-^" fvaat AV.SO" Front 46 JP' 
»Keajr.   4^ ■ Sfa" H«ar  T,Ü,Ü4' Sear I14V17* Bear 1^6.72' 

Sont^i SJC yfl .46" ^0.76' irw 51.56' 
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(i)    At  idÜ jmcds   thw   center of Irafiact of the front projectileB 
o£ the tmmi   . --...-■'■X U-3"   iötälBfl  to  tto rinht a»3 1.23 ino.aeB hletiai' 
t;..v;i   ...     cäuU^r oZ   liBpL.st. of tb*  ooffitl»!  itti-a. 

f2)    Ai.   ;J0 jaria '-he  center of Impaot of the front pra- 
jöCtaiaa  &f  tfii;  test   i,--i:!  UM   lo«a*«sl  .: .:_"i"i  i.-\'!hes to  the  right  and Ü.S'6 
tiiohaa iowei tbuti the mB»'*' ol   iBff90 cf the oontrol itsn*. 

(>)    AV 'jiX; yari» tha oentai1 of i^n»ct of the :.-':',   pr'j- 
jeotilea uf th« '.oat it-iuis was   i-j-"tud ö.ÄS inohss to the ri^ht and iti.Vi 

0.     Tbt   Ui        -. f  ■   ..   rab-t  projottUBe  iacatod. with raspuct 
to tha ^e-iT.u-B at   ■'»f.-"- 8» ti.«  t*aqt ..roji-i.-tilfta for fixina conducted 
»t   'lOO,   >.j  ti-a  ...o  /sur^B   .. i. . ...   -..  .■:■-...   1,   ^ and 5  (jüais* C-5,   4 
and •=,). 

d. Tiif UUpalAC lOOjitlon ^f .■par pr^j^-stiio iatpüCt with reBpect 
to the center of uapaot of tto uont pr-jectilee for firin« conducted at 
100,   iOO and 500 JMS»   is al*]  oi^oar.  U» Chnr-a 1,   2 «M 3 (Annex C-J,  4 

... (S)      Al^i^di^. 

tool 
a.     At 30C  a." 

. XXm  ie inferior t 

of 1 

tto ■OMi 

S,    Ou^  to QM 
v-ad projeoliie^ 

sight »fcttiiv. 

dlspsrai 
D.    Th« r«&.- p 

on nntton. abo1; 
rojaati 

in**« of 

.   to ■i. tuamüb smaauna *n^. 

. projectile aocarfiGy of the 

■ of istpact 

uc^paiM produoa th*i daeirüd rand-Qa circular 
,at?r of iapticl. JL  tne load projectiles. 

a. An.irriiiLL.i-'. 
•men •,:,ii"'-.-,i. l'n,ii. a- --JJ.' 
position dwiu.    hfri     :; 
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7o-ul.'3  hft üL.sövvfui-    äbaervaiiD^ worr üüI^B wi'.jj  täin tuuXded eye   and w^th 

'■     (ü)    HJSSÜlJrs.     asn^eH .T.I   ytiicb thu au(5ke nra flaai- oaulä be 

viaiüi-  i.a?n  botil t<SBt  aiid ccmlroi   tt-tiiüB wert- fired., 

b>    Sarlmese■    Flaöl; coaii t>e übsarj^d at a ranee of 55^ yards 
fro« tb«  wttrspon poaiiion uh^n Kii^ toa.t   llsn '^as fited and at a rang« uf 
4Ü0 ysi-ds «litivi Ui« aoatrol   Uvai y-^   Cvrwd, with botn the unaided eyt 
aJKt 6 i JO bioooulara. 

4.    (0)    AJiAVfijIS-    Botn tMtf ■■"Lr'd wT-itroi it 

a.    'Che teet and »nt-cil i'.sne wer« fliüü into 10 tf^Utf« mild st»«! 
iAk lO]Q maxiBuw tisrdiieaa SOC^WQU C-JJ)  !it reuigas of 25i   100i 50C 
vtuda.     Layers  ol'  1   ifloii   tbl':li  cooiiercially areised  (actual oeaaure- 
inch thick) pine «itnoas  bosTda, ajnc.^d   M   1   inüii iiitörvalBi Man 

iat^ree  at  MulOb   jierfarailoti and  pane trat i on 
m buai-de wein ^c. ■.«vttd in S out of 10 fair 
i&era  Iron, any  ad«« or diiiWrticji of the 
iteiJB   wfic  j. .,  .  . 

let and wcfini   itöijs wei-i? fired at langes 
of l   i.iitti thick oonwreiBiIlf di'eased 
:k)  [JII* boards,   spited at  1  ittoh intervals. 

id control  ItoioA wore  flr»d  at  ataiidard  Oü  ateel 
LI "jC*.! aad uüO yui-de.    flrtag was ootidiACted until 
)pre ttiaii   1   inch in from the perlphiiry  of the pro- 
i oblaiTiöd with the tpat and ccntrol itaaa.    Sumber 

CONFIDENTIAL 



CONFIDENTIAL 
d. Fivs eaoii of iha taet and. oontrci itema wer» fired into a box 

Säftat»uctad of i tnoli plywoorl gORtaining 6 IncIieB of atuid, at ranaeB of 
ZO, 40, 100 «id JOO yanls. A witness plate Oörurti-uoted of 1 Inch thick 
oomnercially dnjaaed (aotTml aeaiiunviieiit 5, 4 inch -thick) pine boards waa 
placed 1 foot in rear of the tarnet. Panetnttlon effacta were i":eo[Und 
for each  ranta- 

j.    [c)    RBaULTa- 

a. flanjsa at wbica ths test and cont: 
Biild ateel pliöt« aiid the avora^ number of pinf 
casie pr^joctiieo are shovn "beloKi 

(jarda j       T.y-pL- aj!)iimtii.t n 

Tsat Ilea 
Front  Projtt'. 
Bear Project 

Coctrol It era 

Test  Item 
Front Erojectile 
Saar Projectile 

Control  Item 

Teat Itt-m 
Front  ProjeotiLa 
Hear Projectile 

Control  Item 

500 Control Itaia Yea 

'Mote; FiJ-ing va.a conducto 
JOO and J<X) yards after it was datemunt; 
perforate ths steel plats at J00 yards, 
at wiicii perforation of th*" ateel plate 
rea.r projictllea of ÜTIB teat item. 

1 at intermediate ranges between 
I thaS the teat item mtC.ä. not 
The maxirmiB ; wi^e was determined 
laa oolairwd  with the  front  and 
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pitie boanlo perl'or at ed ay 1 ;iie test aM contrc 

TTDS  Amm^mition I^ne 
Averaße By 

JOO Test I*aa 
front Projectile 
BBM- Projectile 

7.2 
6.1 

Control Itea 14-1 

büö Teat  Iteu 
Front  Projectile 
Boar  ProjactUo 

4.3 
2   1 

•Control   It« 15-5 

Mfate:    The  "esulta obtaintd for the penetraticn of tr.e pine 
boards  at  JW sad. 600 yanis  with the cantrcl  Item are not  completely accurate 
due  to   the f«at that   I ivuoiifl  perforated  the   total numbar of  I?  boards  in 
both  insttuicee.     Tbe;«fore  the  average nimber Of  plne  boards perforated is 
larger ttum that listed and carmoc  bo aiicuratol;- determined. 

□.    The t»Bt  eaA  control it 
uid SOU yards. 

Jü a tee: 
d.    BBi^ea at «iiloh the 

L  heiiietB with  lirers  are 
teat end control ItomB 
ahom halo«. 

perforated ; 

I'jpe Ammtiracion 

Bsrfora tio n of Steel 
w/ Uiier 

HalaetB 

Hange aoth 
Jidaa 

Fron      ida 
Only 

Mr of 
feixHits 

fQP I'eat  J&m 
iVont  Projeotiis 
Rear Projectile 

Control Item 

0 

0 

1U 

10 

600 Test  item 
Front i>ratactile 
iiaor KrojeotHi' 

Control   Itaa 

0 
0 

10 

0 
0 

10 
10 
10 

«JüO 
Front Projeotile 
Item Projsctile 

6 
6 I 23 

13 
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BftrJ'orst '%*«? JielfflSts 

«Köge 
fYards/ 

Both 

9 
5 

Frojit   Side He of 
Fair Hit« 

•2^0 Tsut Itnn 
Fwat Prcjactile 
flear ProjacbUe 

1 
7 

10 
12 

*2C0 l'oot Itsir. 
Prfnt  Projactil« 
IteBr Projectile 

to 
!0 0 

10 
10 

*:Jota i    Pixint- waa corjiucted at various ran^oe betireeo £00 
and  500 yarda after It VHB determined tliat the test iteo would not per- 
forate the ataei Uolmsta and  linera at  yx> ana 600 yards.    Th« maximu» 
rariga wia dot^rnined at  whloh the front and rear projBOtileG of tba test 
itea porforated both aid»« of the etael helraat and linar, 

o.    Suober of rounds of tiie toot and control Itess that perforated 
6 inohes of sand within i-   bei coriatnictad of "^ inoh plynood. 

Test Item 
Front Projectile 
H«ar Projectile 

Control Itam 

fest  Item 
Front ProJ^ 
fiear Krojactä-li 

Control  Ite;; 

ile 

Hr o£ Porforat.lonB 
of l^LtnesaJig&rde,, 

100 Teat Itam 
Srout Projeotiio S 
9ear Projactil« 5 

Contml  It«i(. 'i 

J0Ü Test Item 
Pro»t Projeotil« 5 
a»ar Ptojoctile 5 

ContrCl   Item 5 

4. (Cj ^lUKfHLi. The oapabiUtj gf ma front 
Of tho test item to panatrüte vsrlouc aediuiDa exoept 
IBSB than that ot tba oontiol iten. 
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Teat  Hi  =-..  JÜffSCi^ ÜJi.MEiLKni  rSX'nLs h..;. 

1, (I))    fUKPOSS.    "So dutsrmüse ami cümpaits «fio rel-.ii,;-/e efftrot of 
the  teat and coatroi  It&iar or, weapon furjcttormv.;, 

2. (0)     itoTHOÜ ■ 

a.     Tbi-ougttowt  oj.i  teats,   cara  waa  take-xi  to  ob^'irvy  the  axtvnt 
fouling,  ciir'uonlioatioii ani cthei- fü-tcra affectin-: wtapot, l-Linotioning. 

loniad and rasultirig 

S* (C) ftttSria^. No aüi f'incTiona 
ocoupred sod oö eftvä^M affeota «BI-H no 
oontroi iterjE. 

Teat Ii'r 6. THJU^ITIOiJ .FXHIijü. 

1. (V)     jffiiiftjijS.     To äet,eralRo  and  compare  the acouraoy uf tha teat 
and controJ,  iteais undsr  trfttiaitJoa rauga  firing;  t^tnütioBs- 

2. (U)    MtfFHOD. 

a. Aftflr aerclKt" at a JM-'J^/J ol" JöC joxda,  t-welva avarago riflemen 
aach  fired UtU)  clip  (8  rovjiiis)  of botii  tfio teat and ciQlitrul  Itwua  at  raiigas 
of 1Ü0,  200, JOJ,  400 and 500 jards.     The purpose of thia firing vae to 
faaiiliariae the rifleiEaxj i^ltli tha ajcount  of fcoli-ofl' iMoa»»aiy to hit  the 
targeta at each range,    iftor thia famillmization filing tue twslva rifle- 
men «ach fired a nuidified  trarLoitior course usiqg the test item and then 
repeated tfciE prooertwf üiiug the iontroi ite;...    Bach firer «mplcted  threa 
Tone  if the cc-aise with each iti*&, 

b. The nidified trai.Qltlüi^ oourae «soßlsted of id targata li^a.he^ 
at ran^BB f1""1 50 to  500 j-a-'du with a 25° to aau   fan.    tach rlfleiuan waa 
allowed one round p?r tajgot.    All targota vere expotwd slisultaneoualj.    A 
ttice liuit at 45 »«cord« for thin couron, based upon 4 eeconda exposure for 
eaoh target aud  5 ewsomis ts load the aa^ond clip,  waa aUowod each firar 
for oouiplstlon of the 'iourae.    Bach firer ongügod the baiik of 10 targets 
onoe  froa each of thsr-ee  aupfAftad  field  firing poeltione. 

mine the niunber of front and 
Hits of  the control   iteji,. 
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Of   1Ü&- 
b.    Shown hsiow ar. 

rounds of each. Cgf« 
tta xeaultfl of  asmJaUtoiiatla ft» 

».tea tfau fifed. 
«.     A totfl 

TAEGÄTS      HIT Total 

jectll 
HUB I 

Coluiw- 
II 

Coliwm 
III 

ColuEirj Column Qoluna        1    Column 
VI            1      711 

Itea 

äy   Shront 
Pjroject- 
lla Only 

By bot^ 
Project- 
ilea oi- 
th^ Same 
Bound 

SotB.!     y 
Front  I'ro- 
jactile 

(Ool I * 
Gol IX) 

By Hea- 
ProjeC- 
iX»  D)i-y 

Total 
•gaxfga .a 
Hü   (Cül 
ill t 

Col 17) 

% Targetö 
Hat (Pwni. 
frojeetiie) 
Per Hde 

Pired (Col 
IlL/weO) 

^ Targets 
Hit Per 

öds Fired 
Col V/ 

1000 

(Col  I  ♦ 
Ex Col II 

* Col IT) 

Seot 256 247 485 66 5fe 44-7 51).6 796 

Control 602 - - Ö32 ■55 7 55-7 602 

4.     (C)    AHA1.YSI3. 

a. In tnmaition firing thi front projectile a of th# teat  item 
and the contrcil itaai ars not coiaparaole tzi acciiTacy when flrir^ with a 
üattlc aight gattine at unltnotfl. diaiancas      Pron'  proJsotllE hit» of toe 
taot itera were 44*7 per Cent of total rounds ^ired whllo the control  iteoi 
hits «ere  &5"7 Ver cent  of total rounds  firad- 

b. The total  number of  targets hit  by the  teat  items ia  oonfider- 
ably  IBSB  tlian the  total  nijaiter of  mrü&te hit  b.y   the  contnsl  itemü- 

c. The teat Ite» prouuce» 
contrtl item m total jprojsotil? hi 
hits of the test item over tne cor.; 
tai-gete hit by both pro4;'ci.ilc3 o^ 

mtial toiproreaaut ov-o.c  th4 
1 iacj-eaae in total projuotlle 
l£ priD»xilj attribyt&blB to 
loiitid  of the test  itüm. 

d. Lt" the front projactila of  Ü.« tust  lieia aai the oo»trol tteio 
wtii« Oömparabla in aosuravyi  an inciiaas« in hit pjobabill'.y attritutabla 
tc BingiB rear iircjuotils hits oould ba Bipeüled, 

e. The «xoaesive droji iv the traj' otcry of the lead round  of the 
t'iat item at raag« gx«ater tha« WO j-ards i» sut.h that a flroi- cannot 
irffecUvely uoe hold-off at Thsso rangtr«. 

1 of  ■ ■■-,-Un  Of 1 vjtomatl^  firt 
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*•    (D)     gpRKISE-    ^ detaraina  aaa cümpara the offaotivi 
of  the test and   oontJTji items mien I'lred at surprise targets. 

a.     Twalfe avexa^e  rifleafiri   fired a TEtltlFlJO  .^aoord  Couvte  uslag 
both  tm  teat snd  control items.     K-ring  waa conducted en a TiiAEiFlHS rsw^s 
in accnrdanaa with IM 2>71,  Hifle Haritamiinat-Jp OouTan,  THAIMPIHE I.    The 
co-jTBe was fired twi.oe for record with both teat fuid oontvol items.    Six of 
these riflemen fired   HBCÜKC  I  tha   first mor-i.tng of firing and tiien fired 
HBCQHD II tne afternoon of the aecond. daj.    Sir. otbsr riflsmaa fired 
R.'iÜOÜD  I the  first  aftemcon of  firing and  then fired  KbKQlffi  II the  mo.-ning 
of the  aaoond day.     Kirougho-at the first  daj of fii'ing,   cash rifleiaan fired 
alternately   l6  rounds  of control  anr.unitim ajtd  16  ro-onds of  teat accminition 
for three eBiiuencBa,   then firan ei^ht wuide of control aaaaimitioii followed 
by eight rounds of teat aiamutitio;!.     On tna second day of fu-ing,  thia 
jirocediire  was  repeated except  tJiat the fixing  sequence  of the  test  and   the 
ountrol  itama  was  ravoraed. 

Ii. Prior t- firing the TfliHiFIHE course, each rlfXtama Mnaad hia 
rifle at 300 yards rsnga with both teat and control itainü. During the con- 
duct of thla teat each rifloiran used the apprcpriato battle alf^it aetting. 

checked to  decerDlna   the nvaber  of fmiit and 

3- (2) i^/LJS- Siio-n below a.« i 
airaulatad conibat oc-ndltiona. In this tei 
and  1247  rounda  of the non+roi  ijjgl  ggCT  ftred. 

T  A K G B T  S       HIT TJtS  
ProjoetllB   ; 

TtLtm       1 
Uoliuan 

I 
OeXwrn 

II 
Column 

in 
Col«an 

IV 
Colvan 

V 
Golunm 

VI 
Column 

Ita.T 
By   Front 
Project- 
ile Only 

Hj Botn 
Project- 
ilea of 
tho Sane 
Hound 

Pi-ont Pro- 
jectile 
(Col 1 * 

Col 11) 

By  Bear 
Pro ,ie ci- 
lia  Only 

Tarfreta 
Hit (Üol 
III  t 

Col  IV) 

•p Targets 
Sit (Front 
Projectile 
(Col III/ 
j?er Rounde 

Plred) 

Hit (Col 
¥/Per Ma 

Fixed) 

Hx Col II     j 
► Co".   IV) 

ruot 275 91 J64 ,124 486 29-7 19-a 579 

Control 511 " - 511 40,y 40.9 511 
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tQ)   Amuaia 

a.     In  ficU firi^ifj,  uuUeJ' aiuiüiatyd  iombiit  conditions,   the  fmnt 
prcjactUeo of the taut iteae ami t.iie Mntrvl itsias ttra not conqjurablo In 
accuracy whsn firitv; with a battle  eight   satUn« at  unlt-TOwii dlBtajicas-     Front 
prxijeotila hits of the teot item were 29-7 par oent of total   roanda ftröd 
whilii tha control ivttm hits wars 40,9 per cent of total voun&a firod. 

! sliehtly 

■ the conti«! 

: pTO^eoiilea of the teat iteuiB and Sha contiril 
rabl« in auourac;1,   an tncreHBe  in hit probability attritmt- 

able to oinglt 3^ea.r projecttlö liite couid oe oxpftoteä- 

Tpst iiy /-:.   M^.-^;i rj-Avl'IM. 

*•    CfJ)    gmt^QSE.    To detenalno the firere reaitioii to the test itom. 

2.    (U)    MfiiTJjQS.    Ali fixers eiqilojed during the tests wen* ^ueutioiiod 
to dete.ii:.ine t.:-...' al^li'.^ant differenoeü  in the asfir'a rtjaotlon to the 
tost itfin ao oomp£ired with tha oontiwl itein- 

J.    (U)    iüjgüljrü.    i^iraoroua flreru iioteö that when ueiivt B hfittle 
sight setting ta wigagijig targetB at unknown rangaB,  it was difficult to 
adjust  tlioir aimed  firo ti  o^servn'ioa of the atrlli» of tha  projectile 
siuüa they we;.'« wuCble   -o e-trnfarttoixi wfaethar tim striltiT of thu projeotilo 
cibearvad was the striae of the fi^at or rear projeotiie. 

mid icelto the  "atriie of tUs 4- 
«ethod of fti'a  a.djufitn;';at 

e teat   item wc 
ojctx-onielj- Aiti 

^E_ 

con 

.-u.'ütti'iiKfi uimrn ujvsiidt; ctMüTiu^ 

1. 
»nd 

PUiiPtöü.    To deteri. 
rol itius wi4fT advej se ocrd.ltione 

2. (H) MgPjlOp. 

a. ttot ant) Cold Cliamber 

(l)    One UundCTci tM fow rovuvia o 
id 1 Q * BJE  chafflbar at   12ti0F r>r 72 hears. 

ad  i n a 
(z)     lÄie h,indn:d  aiü 

»Id dwuober at -?^0S for 72   . 'ura • 
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tho teat and. com;vH:   .■    ,.      ■■■,■.        I tc 4       Bciiis Wxiis aoMitiaa.    The 
taat and oonLrol Xtasam «n r ■ U BB t   i -..;■■ . :>■.'-   U   ÜLSula»* ^utalnei-s to a 

b.     One hundr^cl tu 

aiüffiUiiltion was Bhiik«!!- ariii i 

ii)    &•- tfft^ 

:U of  Uii? lest ai-.d ocntrc.l i-isioa 
jsiow.    Prior to nrrav   the 

1 .     (üj     FöiÜXJ 

: 1X1$  tin» tuft' 

1.-;   CIM«C3 LJ.Tl OH . Of   ' 

i  UMV.     Hfttn  Oil 
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2.    (D)   IffiT^Op,.    Data i^cortlsd during teetlr« v 
pared to datarminß whtjt,hnr the  reliatftlitji of f-ne teet it 
to,  cr (;reut«r -tlia)-!   tliat  of  the   control  ttea., 

.ability of ths 

5-     (Cj    gSgg,aCS.     Bo  appreciaWa lilffareno»  In  the 
llttliilitj' at tiia ttist and coatrül Items w.os notftJ.. 

raUtiv« ra- 

'^^t -;- Ui^^iy-'-- oi'1 ^-i^aü-u^f-j. ^■'-'-■■■'--■i^^ö öF TESC ap cQ-d-ssoh 
AMi-fJiaTlÜ.. 

1 ■     (^J    ^SSÖäS'    ^ detanr.iru) and oonipair« th© per 
ieticB of r,no toat and coutrcl iteras- 

orraancia □haj'.ioter- 

tta  de tu railed   IM  i,'v..c.:LSli,;f  taat-a  wer« ccitpw-ed with :,iie ; 
iatice of tho gontml i   ULB. 

tfca  t«ot  itaiaa 
*rforms,r.ca ohiwact 

3.     (c)   iSfiiffiS- 

u-    The teal and aon&tol It.eoe axa  wmpai^bl    i the  fDllowliift' 
veopeotai 

(l)    lifeatB 04i Weapon Functlotiliiö (Test IW 5)- 

(2)    Etarfoxmam^ ündtr Xdveraa 00011*105* (h ■est Kr 5). 

(})    Effects on Ortja^inational ^inr.enMico Teat Br 10). 

(fi)    Trauailion fijriri^ juid fiold firing 
,n total tarejato r.it per «jundo   ^i^SÄ  ipw 

(6)     PoalUoTi Hiaol 

The control itäm ia eupenoi 
j {f&at ör 4) and offucta of i 

Ö.J>g ilffeots (Teel Mr 

, item In SujWtiOT to thn fturit 
ular field firing conditions whe 
ittln^  for  each Item. 

■ JOü yfudß  (Tsfät Hr 2). 

(»NFiDENTIÄL 
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e-    The tSB-l .1 tau a m peric r □  the oontrol tte 

fin 06 ar4 £i*U. HXA ujid r »■ mula. i;d Oorftt-a' OTiditions 
per rüUiiiia fired ll'ps Nr xnl ")- 
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Rsport of ProjüOt Mr 205; 

(Cj    The dericiaiiciefl  lißtöd in this tuuiex are tnose that reaalii ua- 
cörrectötl at tht  ooniplntiüii at  thin  projeßt.     They  are  listed  in two 
(ja-tuiprlöHi    major deficiBiioies wirf, aiinoi1 daficiencies.    'Pho i'oraier are 
those d'jfioleacles wiij-1- rauat bo «jirected to make the itsm miitaDla für 
Aray uoa.    The ' Atter e.j-e tiiueo dsfioinucloa,   the corraotion or olijitinatioii 
of «blob will Inorea.ea  uho offioiencjr or dßBirability of the itam,  tut 
vrhloh  uaed not be  oorraoted to  wake  the  item  suitable for AJiay  ma. 

fet'K aax 
■i'tie   . otils nt  proj«' 

test itOL-i tB 
not  Bufl.'iciontly  a.cQu- 
r"ai e at rajiges c/er 
500 /arda tlaat Nr 2). 

Teat item dees not 
pobeeae suffioient pans- 
titttine; capabilities 
(Teat Mr 4), 

The front projectile of 
the tost iibia is not 
sufficiently ac a unite 
under field firine oon- 
ditiono UBinji a battle 
Biyht setting (Teste MT 
6 und 7): 

Kjnor Peficjancy 

Tra.iaotori' of  lead pro- 
jectile of tust itea and 
control item is  radically 
different at raayes in 
exoosa of WO  yarda   [Teat 
Hr  2). 

The smoke and flftsh of 
the teat itam are ex- 
oaüsive  (Test  Mr  i>. 

.fiecoil caused l>y the 
test  item is  excessive 
(Teat Hr 11). 

■■-:' -!1-. 

Doas ftOt meet  the 
reyiirad. mlitary 
ciuiracterietios for 
awalJ iirua oüttiunitloj 

Hsducoa hit prob- 
ability. 

Suft^eeted  hcfilfJ.oation 

■ ' '■■- ■       .:■■....■; /■■■' 

Test and. oontrol 
aamtunitlon oamiot 
b3 fired altamAtely 
without  aight   obangeB. 

Cauaes shooter die- 
oomfort »nd resultant 
tendency  to   flinch. 
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UNITED STATES    ARMY   INFANTRY    BOARD 
FORT BEHNINO.   SEORGIA 

PROJECT MR                                 DATE                                      RiaATIVC    NR 

D.    Cirtrl^B,   »'l.l,   -}■' Chi  iBuplflx). 

X«W 

Ü.    ttutmmy ot Uartrlilm.,  Boil,   .'fi  Cal (.l)upl«i) 

mm 
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I 
UNITED STATES   ARMY    SNFANTRY   BOARD 

FORT  BENNIN9,   SEORÖIA 
PRO4C0T HO                            DATE                                 NCaATIVE  MR 

?ö55 2b M«J 59                            09-166^51/«-59 

aVALUATIUh Uf  .}Ü   C»UtK.K iltlFUA  UJMOKBK« 

i.      ProJsottlB   Of Cnrlrtl^^,   B>11.   .JO  Gal,   K2. 

0.     Front   ProJuctH« of Curtrll^B,  Ball,   .jn Gal  i.liupltf<(. 

C. H«ar PniJectUn of Cai'lriil^B,  Mall,   .J'.J C»i lUuplei) . 
D, PMjaotil. ot 0«Jtnd«a.   Kail.   .50 Ca],  M?. 
i.     Front   ProJaoUl« af Cartrld««, Itoli,   .yj Gal \Uuplsij. 

f.     naar PTVJJSOIIIB of thrtrid««,   Ball,   .jü G«l  UmplMj. 

.■      ..    . 
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190" 

i)5"s .+?• 

■         -vX' 

r^T MEAN   RftDlUS   OF 
,» PRONT PROJECTILE 

V^^    ■ 2. .04" 

-        •  ^^- MEON RAPIUt.  OF 
RErtR  PROJECTILE 

w-Aü-^p ^pffrtcft^ PER ctm 

0  - 45" -Ji II.» 
45 -90' -25 12 fo 
90 -1^5° -27 14.6 
115-180° -31 17.0 
!aC>-2 250 -27 14.a 
225-270- -24 1 5.2 
ZiQ-hW - 12 b.£> 
315-JbO- - 17 9.4 
TOTAL. -IBS iOO % 

REAR   PPOJECTILE 
DISPERSION 

100 YARDS 
SEMIAUTOMATIC 
FIRE  ACCURACY 
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90° 

MEAN   KftDlU*   OF 
FRONT   PROJECTlue 

-T .5fc■■ 

MEftN   RAPIUS    OF 
REAR  PROJECTlt-E. 

Z7.84" 

AtlÄJtAR PBÖJEan.£ PERSi."r 
CiöffifiB   JMPi^ta    PFWftL 

4t> -•»o- 
40 135" 
iTi moa 

\BQ 721; ^ 
ZEE. Z70o 

?-7;? -31^ 
JI5 -3fc0ü 

TOTAL 

»7. 2 

I 5.fc 
12.2 
I 2.& 
a. 9 
9.4 

12.2 

REAP   PROJECTILE 
DISPERSION 
300 YAPPS 

SE.MIAOTQMA.TIC 
FIDE   ACCURACY 
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190' 

us-IBO-     -al       H f 
SO-225-      -ig ,0' 

270-315-      -,<, ,*' 

TOTAU        -.as ,-5^ 

ANNEX   C-5 CONFIDENTIAL 

E£Aa_paoj£ciiLE 
aiiPERSlON~ 

5Q0_J£ÄRDS 
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CONFIDENTIAL 

SUMMARY     OF 
TRANSITION       FIRING 

-ToTPiL TARGETS   HIT   BY 
TEST    ITEM 

-TOTRL    TAR06TS    M'T    6^ 
CONTROL    ITEM 

CONFIDENTIAL 
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TARGETS     HIT 

TEST    ITEM 

TRANSITION   FIRING 

m.m% IftRQE.T5   HIT   &Y   FfiQNX 

TARGETS   HIT    ftY    R E ft R 
PROJECTILE     ONUY 
Tftgggyp   HIT  ^'ILBIOTH 
PRPJECTILES OF  ^Al-lt RD 

fOVB«KlLt-l 
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Report o" Project iir 29^ 

1.       OHO-SP-2,  Opjratloiu; 

sulta  (JJ." 

0H9-3S-4, 
9^7,  i 

itiona Beseardh üffice. The Johna Hopk.ins Univi 
mbjectj    "Optimum Duplex Spread (U)." 

l^^'uJ 
lafsJ ■cation Report F,   Office, Chief of ftntofiaioa,  Ai 

"Project SALV'U  (U)." 

OHÜ-bP-46 . Op« ■atioaa aMMTSh tJffice; Tiie Jotom Hopkins Un.i\ 
)JeOtri     "3ALVL- U,   lUL'l-' Äxpsniii'int  Pfeliwijiar.. 

Final  iJarrativi»  auius^ry Hepo.rt.   Olin ».tnissoii  CL.-ä!,ilcal   Corporütion, 
Wluchooier-Wc.stüi-n B.iviaiwi,  undated,  aub.j.ii:t!     "JOnginaerirfe-,  Davelüp- 
ment  and PaOriüation of Cai'trideij,  Caliuer '.'.GSais Duplex,   Contract Sr 
DA i:-WJ5rJ-507-Oiö-2'j7;J  (U)." 

Plan of I'aat of projact Ur M12,   üü Arnp Inf SI,   21 Hov 5S,  Svaluation 
of HATO T-Sem» Injpl&K AanuJ-atlo^ (U). 

Heport of Project   Kr ^BlS,   UÜ Ar^ Xnf |ft,   A3 i-lay 59, Evaluation of 
IJATÜ  7.6_Li;   Duplex  A-ümmltlon (Uj ." 
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